Photophysical and photochemical characterization of a photosensitizing drug: a combined steady state photolysis and laser flash photolysis study on carprofen.
Carprofen (1a) is a photosensitizing nonsteroidal anti-inflammatory drug. It undergoes photodehalogenation from its triplet excited state. The resulting aryl radical (II) is able to abstract hydrogen atoms from model lipids, mediating their peroxidation by a type I mechanism. This aryl radical intermediate appears to be responsible for the observed photobiological effects of carprofen. The active involvement of the triplet state has been confirmed by direct detection of this species in laser flash photolysis and by quenching experiments with cyclohexadiene and naphthalene. Carprofen also photosensitizes singlet oxygen production with a quantum yield of 0.32. A minor reaction pathway is photodecarboxylation, which occurs from the excited singlet state and leads to an acetyl derivative (1b). In the case of the dehalogenated photoproduct (2a), photodecarboxylation to the ethyl (2d) and acetyl (2b) derivatives, together with singlet oxygen production (quantum yield = 0.18), is also possible. However, the biological activity of 2a in the linoleic acid photoperoxidation and photohemolysis tests is markedly lower than that of 1a, which constitutes further evidence in favor of the important role of photodehalogenation in the adverse photobiological effects of carprofen.